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1 . Claims 1 -29 are pending. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1, 12, 17, 19 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Wu et al. (U.S.Patent No. 6,850,481 B2). 

In the claim 1, Wu et al. discloses providing a datastream comprised of bits (see col. 

4, lines 25-27, a stream of raw data bits is delivered to a encoder 102 which segments 

the stream into segment of 1024 bits); comprising: 

■ Interleaving (interleaver 103) the bits of the datastream across a plurality 
of orthogonal frequency division multiplexing radio frequency transmitters 
(STTD/SM OFDM Encoders 106, 116, 126) (see col. 4, lines 40-42, the 
encoders 106, 1 16, 126 assign the constellation points to respective sub- 
carrier channels.... The OFDM sub-carrier channels each have a 
frequency spectrum such that the frequency of the primary signal peak of 
the sub-carrier coincides with a minima in the spectra of neighboring sub- 
carrier channels so that the sub-carriers are orthogonal to each other), 
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wherein each of the radio frequency transmitters (106, 116, 126) transmits 
a plurality of radio frequency subcarriers to provide interleaved bits; 
■ Transmitting data that corresponds to the interleaved bits using the 
plurality of radio frequency subscarriers of the plurality of orthogonal 
frequency division multiplexed radio frequency transmitters (106, 1 16, 
1 26) (see col. 4, lines 40-42, the encoders 1 06, 1 1 6, 1 26 assign the 
constellation points to respective sub-carrier channels.... The OFDM sub- 
carrier channels each have a frequency spectrum such that the frequency 
of the primary signal peak of the sub-carrier coincides with a minima in the 
spectra of neighboring sub-carrier channels so that the sub-carriers are 
orthogonal to each other); 
3. In the claim 1 2, see figure 1 , Wu et al. discloses an encoder (1 02) having a 
single datastream input and an encoded bits datastream output (see col. 4, lines 25-27); 
comprising: 

■ A multiple-input multiple-output modulator (m-PSK n-QAM Modulator 104) 
having an input operably coupled to the encoded bits datastream output of 
the encoder (encoder 1 02) and having a serial-to-parallel output that provides 
first (STTD/SM OFDM Encoder 106) and second (STTD/SM OFDM Encoder 
116) items of modulation information that corresponding to the encoded bits 
(see col. 4, lines 40-42, the encoders 106, 1 16, 126 assign the constellation 
points to respective sub-carrier channels.. .. The OFDM sub-carrier channels 
each have a frequency spectrum such that the frequency of the primary signal 
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peak of the sub-carrier coincides with a minima in the spectra of neighboring 
sub-carrier channels so that the sub-carriers are orthogonal to each other); 

■ A first orthogonal frequency division multiplexed transmitter (1 06) having an 
input operably coupled to a first output of the serial-to-parallel output of the 
multiple-input multiple-output modulator (104) to receive the first items of 
modulation information (see col. 4, lines 37-40); and a multiple subscarrier 
radio frequency transmission output (see col. 4, lines 40-42, the encoders 

1 06, 1 16, 126 assign the constellation points to respective sub-carrier 
channels.... The OFDM sub-carrier channels each have a frequency 
spectrum such that the frequency of the primary signal peak of the sub-carrier 
coincides with a minima in the spectra of neighboring sub-carrier channels so 
that the sub-carriers are orthogonal to each other); 

■ A second orthogonal frequency division multiplexed transmitter (1 1 6) having: 
an input operably coupled to a second output of the serial-to-parallel output of 
the multiple-input multiple-output modulator (104) to receive the second items 
of modulation information (see col. 4, lines 37-40); and a multiple subcarrier 
radio frequency transmission output (see col. 4, lines 40-42, the encoders 
106, 116, 126 assign the constellation points to respective sub-carrier 
channels.... The OFDM sub-carrier channels each have a frequency 
spectrum such that the frequency of the primary signal peak of the sub-carrier 
coincides with a minima in the spectra of neighboring sub-carrier channels so 
that the sub-carriers are orthogonal to each other); 
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■ Such that information comprising the encoded bits datastream (see col. 4, 
lines 25-27) are interleaved (103) across the multiple subcarriers of the first 
(106)and second (116) orthogonal frequency division multiplexed transmitters 
(see col. 4, lines 40-42, the encoders 106, 116, 126 assign the constellation 
points to respective sub-carrier channels.... The OFDM sub-carrier channels 
each have a frequency spectrum such that the frequency of the primary signal 
peak of the sub-carrier coincides with a minima in the spectra of neighboring 
sub-carrier channels so that the sub-carriers are orthogonal to each other). 

4. In the claim 17, Wu et al. discloses providing a first (STTD/SM OFDM 106) and 
second (STTD/SM OFDM 116) orthogonal frequency division multiplexed transmitter 
wherein each transmitter transmits a plurality of subcarriers (see col. 4, lines 40-49) at 
frequencies that are substantially identical as between the first (106) and second (116); 
Providing a single stream of data comprised of sequential bits (see col. 4, lines 25-27); 
Interleaving (interleaver 103) the sequential bits across the plurality of subcarriers (see 
col. 4, lines 40-42, the encoders 106, 1 16, 126 assign the constellation points to 
respective sub-carrier channels.... The OFDM sub-carrier channels each have a 
frequency spectrum such that the frequency of the primary signal peak of the sub- 
carrier coincides with a minima in the spectra of neighboring sub-carrier channels so 
that the sub-carriers are orthogonal to each other) for both the first (106) and second 
(116) orthogonal frequency division multiplexed transmitters (see col. 4, lines 40-49). 

5. In the claim 19, Wu et al. discloses using at least one orthogonal division 
multiplexed transmission receiver (see figure 2, col. 5, lines 36-37, lines 40-45) having 
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at least one antenna (202, 224, 244) to receive multi-antenna transmission signals 
across a plurality of subcarriers (see col. 5, lines 40-45); 
Demodulating (214, 234, 254) the received multi-antenna transmission signals to 
provide bit metrics corresponding to a single bit stream (see col. 4, lines 25-27). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 2-11, 13-16, 18, 20, 24-27 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Wu et al. (U.S.Patent No. 6,850,481 B1) in view of Sarraf et al. 

(U.S.Patent No. 6,747,948 B1 ). 

In the claim 2, Wu et al. discloses the limitations of claim 1 above. 

However, Wu et al. is silent to disclosing providing datastream comprised of bits 
includes providing a datastream comprised of bits as provided from a single source. 

Sarraf et al. , see figure 2, discloses the signal generation unit modulates a 
plurality of subcarriers, which may be OFDM sub-carriers, based on the interleaved 
substream and upconverts the modulated subcarriers for transmission (see col. 2, lines 
32-35); comprising: 

• providing datastream comprised of bits includes providing a datastream 

comprised of bits as provided from a single source (see col. 2, lines 20-22, the 

encoder receives blocks of source data from one or more data sources). 
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Both Wu and Sarraf discloses an orthogonal frequency division multiplexing (OFDM). 
Wu recognizes providing datastream comprised of bits includes providing a datastream 
comprised of bits as provided from a single source. Thus, it would have been obvious to 
one of ordinary skill in the art at the time of the invention to modify the system of Wu 
with the teaching of Sarraf to provide providing datastream comprised of bits includes 
providing a datastream comprised of bits as provided from a single source in order to 
improve the performance of error correction decoders. 

7. In the claim 3, Sarraf et al. discloses provising a datastream comprised of bits 
includes providing a datastream comprised of bits as provided from a plurality of 
sources (see col. 2, lines 20-22, the encoder receives blocks of source data from one or 
more data sources). 

8. In the claim 4, Sarraf et al. discloses providing a datastream comprised of bits as 
provided from a plurality of sources (see col. 2, lines 20-22, the encoder receives blocks 
of source data from one or more data sources) includes providing a datastream 
comprised of bits as provided from a plurality of sources (see col. 2, lines 20-22, the 
encoder receives blocks of source data from one or more data sources) wherein at least 
some of the bits as provided from at least one of the plurality of sources are encoded 
bits (encoding unit 16, see figure 2) (see col. 3, lines 27-55). 

9. In the claim 5, Sarraf et al. discloses providing a datastream comprised of bits 
includes providing a datastream comprised of encoded bits (encoded data, see 
abstract) (see col. 3, lines 27-55). 
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10. In the claims 6, 13, 14, 15, Sarraf et al. discloses a datastream comprised of 
encoded bit includes providing a datastream comprised of convolutionally encoded bits 
(see col. 3, lines 27-55). 

11. In the claim 7, Sarraf et al. discloses providing a datastream comprised of 
encoded bits includes providing a datastream comprised of serially concatenated 
convolutionally encoded bits (see col. 3, lines 27-55). 

12. In the claim 8, Sarraf et al. discloses providing a datastream comprised of 
encoded bits includes providing a datastream comprised of parallel (see col. 3, line 21 ) 
concatenated convolutionally encoded bits (see col. 3, lines 27-55). 

13. In the claim 9, See figure 1 , Wu et al. discloses providing a datastream (see 
col.4, lines 25-27) comprising of encoded bits includes providing a datastream 
comprised of encoded bits (FEC Encoder 102) (see col. 4, lines 30-35); and interleaving 
(interieaver 1 03) the bits of the datastream across a plurality of orthogonal frequency 
division multiplexed radio frequency transmitters (106, 116, 126) includes interleaving 
the encoded bits of the datastream across the plurality of orthogonal frequency division 
multiplexed radio frequency transmitters (106, 116, 126) (see col. 4, lines 37-49). 

14. In the claim 10, Sarraf et al. discloses interleaving the encoded bits of the 
datastream includes alternating assignment of consecutive encoded bits to the radio 
frequency transmitters and on a plurality of the subcarriers having channel responses 
with low correlation (see col. 3, lines 57-67, col. 4, lines 1-5). 
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15. In the claims 11, 16, Sarraf et al. discloses transmitting data that corresponds to 
the interleaved bits includes transmitting symbols wherein each symbol represents a 
plurality of the interleaved bits (see col. 3, lines 57-67). 

16. In the claim 18, Wu et al. discloses interleaving (see figure 1, interleaver 103) the 
sequential the sequential bits across the plurality of subcarriers of both the first (106) 
and second (116) orthogonal frequency division multiplexed transmitters includes 
interleaving the sequential bits across the plurality of subcarriers (see col. 4, lines 37- 
49) for both the first (106) and second (1 16) orthogonal frequency division multiplexed 
transmitters such that consecutive encoded bits of each datastream will be transmitted 
from transmitters and subcarriers with substantially minimal correlation (see col. 6, lines 
66-67). 

1 7. In the claim 20, Sarraf et al. discloses de-interleaving the bit metrics of the single 
bit stream (see col. 6, line 35). 

1 8. In the claim 24, Sarraf et al. discloses decoding (decoding unit 60) to recover at 
least one information source based on the de-interleaved bit metrics (58) (see col. 7, 
lines 15-30). 

19. In the claim 25, Sarraf et al. discloses decoding includes serially concatenated 
convolutionally decoding the single stream of data (see col. 7, lines 15-30). 

20. In the claim 26, Sarraf et al. discloses decoding includes parallel concatenated 
convolutionally decoding the single stream of data (see col. 7, lines 15-30). 

21 . In the claim 27, Sarraf et al. discloses decoding includes convolutionally 
decoding the single stream of data (see col. 7, lines 15-30). 
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Allowable Subject Matter 

22. Claims 21-23 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

23. Claims 28-29 are allowed. 

24. The following is an examiner's statement of reasons for allowance: the prior art 
(6747948, 6850481, 20030072254, 20020122381, 20030003880, 6771706, 
20020191 703) of record does not appear to teach or render obvious the claimed 
limitations in combination with the specific added limitations, as recited from 
independent claims 28: "wherein demodulation include the use of a zero forcing symbol 
metric estimator based on ('In" stands for the natural logarithm) In P (...) where S is the 
estimated symbol at the Kth subcarrierof the Jth transmitted antenna, i.e. [..] = w, yk 
with filter matrix Wk being the zero forcing matrix computed based on the channel 
matrix Hk and where Wk (:j) denoted the jth column of Wk "II. II" denotes the vector 
nome, O is the noise power, and S is any of the constellation symbols ". 

25. The following is an examiner's statement of reasons for allowance: the prior art 
(6747948, 6850481, 20030072254, 20020122381, 20030003880, 6771706, 
20020191703) of record does not appear to teach or render obvious the claimed 
limitations in combination with the specific added limitations, as recited from 
independent claims 28: "wherein demodulation include the use of a minimum mean 
squared error symbol metric estimate based on ("In" stands for the natural 
logarithm.... is the average symbol power, and S is any of the constellation symbols". 
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Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CHUONG T. HO whose telephone number is (571) 272- 
3133. The examiner can normally be reached on 8:00 am to 4:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wellington Chin can be reached on (571) 272-3134. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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